Structure elucidation, synthesis, and contact allergenic activity of a major hydroperoxide formed at autoxidation of the ethoxylated surfactant C12E5.
Ethoxylated alcohols, widely used as surfactants, are known to be susceptible to oxidation when exposed to air. At autoxidation, a complex mixture is formed, in which alkyl poly(ethylene glycol) aldehydes, alkyl poly(ethylene glycol) formates, hydroxyaldehydes, and formaldehyde have previously been identified. These compounds are all secondary oxidation products, some of which have been shown to be skin sensitizers and irritants. The primary oxidation products from ethoxylated alcohols are described in the literature as peroxides and hydroperoxides, but their structures have not been elucidated more closely. Peroxides and hydroperoxides are usually reactive species and can be suspected to be biologically active as skin sensitizers and irritants. In the present investigation, we studied the autoxidation of the pure ethoxylated alcohol pentaethylene glycol mono-n-dodecyl ether (C(12)E(5)), using NMR and HPLC-MS. On the basis of experience from previous studies on a small model compound, diethyleneglycol monoethyl ether (C(2)E(2)), the hydroperoxide expected to be found in the highest amount in autoxidized C(12)E(5) was synthesized and used as a reference substance in the analyses. This same hydroperoxide, 16-hydroperoxy-3,6,9,12,15-pentaoxaheptacosan-1-ol, was identified in the autoxidation mixture of C(12)E(5), and its sensitizing capacity was determined. It was found to be a moderate allergen in experimental sensitization studies in guinea pigs. Our data further indicate the presence of at least three additional hydroperoxides in the autoxidation mixture of C(12)E(5), one of which was identified as 1-hydroperoxy-3,6,9,12,15-pentaoxaheptacosan-1-ol. The results accentuate the importance of controlling the storage, transportation, and handling conditions of ethoxylated surfactants, to avoid the formation of allergenic and skin irritant oxidation products.